Dexamethasone treatment in utero enhances neonatal cholinergic nerve terminal development in rat brain.
Fetal glucocorticoid administration has been proposed to elicit both promotional and inhibitory effects on neuronal development. In the current study, pregnant rats were given 0.05, 0.2 or 0.8 mg/kg of dexamethasone on gestational days 17, 18 and 19, and the effects on development of central cholinergic projections was assessed on postnatal day 1 by measuring the specific binding of [3H]hemicholinium-3 to the high affinity choline transporter localized in cholinergic nerve terminal membranes. Dexamethasone produced a dose-dependent retardation of brain region growth, but enhanced [3H]hemicholinium-3 binding in both the forebrain and the midbrain + brainstem. At the highest dose, the promotional effect on [3H]hemicholinium-3 binding was lost in the forebrain, a region that is particularly sensitive during late gestation to inhibitory effects of glucocorticoids on neuronal development. These results indicate that, even in the face of growth retardation, glucocorticoids promote the development of central cholinergic projections; however, at high doses, inhibitory actions of the steroid can offset the promotional effects in some regions.